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PROBLEM TO BE SOLVED: To provide a liquid crystal device superior 
in visibility, compact in size, low in power consumption, high in contrast, 
low in crosstalk and bright in moving picture expression by eliminating 
the frame without causing any decrease in display quality due to the 
increase of laying resistance. 

SOLUTION: A display surface is divided into electrically independent 
blocks 9-1, 9-2 and 9-3, and 1st electrodes 11 and 2nd electrodes 21 
form a matrix in each block; and pixel areas are formed at their 
intersection parts, the pixel areas are driven by blocks, and the 1st 
electrodes 11 are lead out to an external surface by conductors 13 
which are thicker than a 1st substrate 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is liquid crystal equipment with which the liquid crystal layer was pinched between the 
substrates of the pair by which opposite arrangement was carried out mutually, and is divided into two 
or more blocks with which the screen of said liquid crystal equipment became independent electrically. 
Within said each block Two or more 1st electrodes for a liquid crystal drive are prepared in the medial 
surface which counters the 1st substrate of the substrates of said pair at said liquid crystal layer. To 
the 2nd substrate of the substrates of said pair It is prepared so that two or more 2nd electrodes for a 
liquid crystal drive may intersect the medial surface which counters said liquid crystal layer on both 
sides of two or more of said the 1 st electrodes and liquid crystal layers within the block concerned. Said 
each 1st electrode is connected with the 1st track. Said 1st track It extends in the lateral surface of 
said 1st substrate exceeding the thickness of said 1st substrate, and the terminal is connected to the 
1st circuit for a liquid crystal drive which impresses the signal potential for a liquid crystal drive. Said 
each 2nd electrode It connects with the 2nd track. Said 2nd track Liquid crystal equipment with which 
the terminal is connected to the 2nd circuit for a liquid crystal drive which impresses the signal potential 
for a liquid crystal drive, and each aforementioned block is characterized by making it drive 
independently, respectively by said 1st circuit for a liquid crystal drive, and the 2nd circuit for a liquid 
crystal drive. 

[Claim 2] Said each block is liquid crystal equipment according to claim 1 with which the pixel field 
formed in the intersection of said 1 st electrode and 2nd electrode is characterized by carrying out 
matrix arrangement within said screen of liquid crystal equipment while having the 1st electrode of the 
same number, and the 2nd electrode of the same number, respectively. 

[Claim 3] Said each block is liquid crystal equipment according to claim 1 with which the pixel field 
formed in the intersection of said 1st electrode and 2nd electrode is characterized by carrying out 
matrix arrangement within said screen of liquid crystal equipment while the number of the electrodes of 
either each 1st electrode or the 2nd electrode is equal. 

[Claim 4] Each the 1st electrode or 2nd electrode within said block is connected to the electrode and 
juxtaposition to which it corresponds within all blocks. Within each block The picture signal potential 
which contains image information in said electrode and two or more electrodes of the side which 
counters is impressed to the period when selection-signal potential is impressed to each 
aforementioned electrode at, and the selection-signal potential concerned is impressed. Liquid crystal 
equipment according to claim 1 to 3 with which said each block is characterized by making it drive with 
the same clock frequency to coincidence. 

[Claim 5] Said 1st track is liquid crystal equipment according to claim 1 to 4 characterized by 
connecting with the non-pixel field of said 1st electrode. 

[Claim 6] Said 1st track is liquid crystal equipment according to claim 1 to 5 characterized by carrying 
out wiring formation at said lateral surface through the through-hole which flows via the inside of the 
thickness of said 1st substrate from said 1st electrode. 

[Claim 7] Said 1st track is liquid crystal equipment according to claim 1 to 5 characterized by carrying 
out wiring formation at said lateral surface via the periphery section of said 1st substrate from said 1st 
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electrode. 

[Claim 8] Said 2nd track is liquid crystal equipment according to claim 1 to 7 which wiring formation is 
carried out via the thickness of said 1st substrate from said 2nd electrode at said lateral surface, and is 
characterized by connecting the terminal to the 2nd circuit for a liquid crystal drive which impresses the 
signal potential for a liquid crystal clrive. 

[Claim 9] Said 2nd track is liquid crystal equipment according to claim 8 characterized by carrying out 
wiring formation at said lateral surface through the through-hole formed through the thickness of said 
1st substrate from said 2nd electrode. 

[Claim 10] Said 2nd track is liquid crystal equipment according to claim 8 characterized by carrying out 
wiring formation at said lateral surface via the periphery section of said 1st substrate! from said 2nd 
electrode. 

[Claim 11] It is liquid crystal equipment according to claim 1 to 10 which the connection between 
substrates is prepared between said 1st substrate and 2nd substrate, and is characterized by 
constituting this connection between substrates as said a part of 2nd track. 

[Claim 12] The current carrying part between said substrates is liquid crystal equipment according to 
claim 1 1 characterized by consisting of electric conduction material introduced into the interior of the 
sealant which pastes the substrate of said pair together. 

[Claim 13] It is liquid crystal equipment according to claim 6 or 9 which, as for the through-hole of said 
1st substrate, the current carrying part in a through-hole is prepared in the interior, and is characterized 
by constituting this current carrying part in a through-hole as a part of said 1st track or 2nd track [ at 
least ]. 

[Claim 14] Liquid crystal equipment according to claim 1 to 13 characterized by having the track 
between layers of one or more layers inside said 1st substrate, and this track between layers making 
said a part of 1 st or 2nd track. 

[Claim 15] Said each of 1st and 2nd circuits for a liquid crystal drive are liquid crystal equipment 
according to claim 1 to 14 characterized by being mounted in the lateral surface of said 1st substrate. 
[Claim 16] Said 1st circuit for a liquid crystal drive and said 2nd circuit for a liquid crystal drive are liquid 
crystal equipment according to claim 1 to 15 characterized by being unified. 

[Claim 17] Liquid crystal equipment according to claim 1 to 16 characterized by preparing a color filter 
in either of the substrates of said pair. 

[Claim 18] Said 1st electrode is liquid crystal equipment according to claim 1 to 17 characterized by 
considering as the reflector with which it is formed from the material which has light reflex nature, and 
this 1st polar zone serves as the light reflex section. 

[Claim 19] Liquid crystal equipment according to claim 18 characterized by forming opening (slit section) 
of light transmission nature in said reflector. 

[Claim 20] Said 1st electrode is liquid crystal equipment according to claim 1 to 17 characterized by 
being formed from the material which has transflective reflexibility. 

[Claim 21] Liquid crystal equipment according to claim 1 to 20 characterized by forming each substrate 

of said pair which pinches said liquid crystal layer from the material which has flexibility. 

[Claim 22] Electronic equipment characterized by having liquid crystal equipment according to claim 1 to 

21. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the liquid crystal equipment which 
prevented the fall of image contrast, and generating of a cross talk, without narrowing the field besides a 
viewing area as much as possible especially in the miniaturization of liquid crystal equipment, and 
sacrificing brightness on the occasion of an animation expression about liquid crystal equipment and 
electronic equipment. 
[0002] 

[Description of the Prior Art] In recent years, in portable electronic devices, such as a notebook 
computer, a portable telephone, and a wrist watch, the liquid crystal display panel is widely used as a 
means to display various kinds of information. A liquid crystal display panel is held in the space where 
the interior of a case was especially restricted with the portable electronic device, from the demand of 
wanting to make [ many ] the amount of information which can moreover be displayed, it is large as 
much as possible in a viewing area, and a configuration which narrows the part besides a viewing area 
(this part is hereafter called a "non-display field" or "frame" on these specifications) is desired. 
[0003] Usually, in this kind of liquid crystal display, and the liquid crystal display called especially a 
passive matrix (passive matrix) mold, liquid crystal is enclosed between two transparence substrates, 
and the transparent electrode of the shape of a stripe which intersects perpendicularly with the 
opposed face of each transparence substrate mutually is formed. In this liquid crystal display, the part 
which the transparent electrode on two substrates intersects mutually serves as a pixel, and the 
method which drives liquid crystal from the outside for every pixel is adopted. In order to drive liquid 
crystal from the outside, the non-display field for example, on each transparence substrate was made to 
jut out over the outside of the substrate which counters mutually, IC for a drive which supplies a signal 
to the field to the transparent electrode of each substrate was mounted, respectively, and the 
configuration which lengthens about the terminal and each transparent electrode of each IC for a drive, 
and is electrically connected using wiring was adopted. 

[0004] however, after that, for the purpose of reduction of narrow-picture-frame-izing of a liquid crystal 
display panel, and the number of use of IC for a drive etc., in being the small-scale panel which does not 
have so many pixels a large number which prepared all the electrodes on two transparence substrates in 
the non-display field on one substrate lengthen about, wiring is made to flow, and it these-****** 
the method driven by one IC for a drive linked to wiring was proposed. 

[0005] Drawing 13 and drawing 14 show the example of a configuration of the liquid crystal display of 
this method. 

[0006] Drawing 13 is the thing of the method called the so-called COF (Chip On Film) mounting, the 
one-side side of the bottom substrate 100 has jutted out into the outside of the top substrate 101, and 
the flexible printed wiring board 103 (it is written as FPC Flexible Printed Circuit and the following) with 
which one IC102 for a drive was carried in this part is joined. Many stripe-like electrodes 104,105 are 
formed in the direction which intersects perpendicularly with the opposed face of the bottom substrate 
100 and the top substrate 101 mutually. 
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[0007] Drawing 14 is the thing of the method called the so-called COG (Chip On Glass) mounting, the 
one-side side of the bottom substrate 1 10 has jutted out into the outside of the top substrate 111, 
IC1 12 for a drive is directly carried in this part, and FPC1 13 for supplying a driving signal is further 
joined to IC1 1 2 for a drive. 

[0008] Even if it makes it which method, it lengthens about for the electrodes of a bottom substrate, 
and lengthens about for the electrodes of wiring and a top substrate, and all wiring is brought together in 
the one-side side of the bottom substrate with which FPC and IC for a drive were mounted. 
[0009] It lengthens about and an example of the connection structure of wiring is explained to a detail 
using drawing 1 5 and drawing 1 6 . Drawing 15 is the electrode and the top view in which lengthening , 
about and showing arrangement of wiring of a top substrate, and drawing 16 R> 6 is the electrode and 
the top view in which lengthening about and showing arrangement of wiring of a bottom substrate. As 
shown in drawing 1 5 . in the top substrate 120. many scan electrodes 121 of the shape of a strip of 
paper which extends in the longitudinal direction in drawing are arranged in the shape of a stripe. Here, 
the field in which many scan electrodes 121 were formed turns into the viewing area 122 as a liquid 
crystal display. And outside the viewing area 1 22, to the non-display field of a way (right-hand side and 
left-hand side of the viewing area 122 in drawing), it object[ for scan electrodes ]-**♦*** to each scan 
electrode 121 for supplying a signal, and wiring 123 is arranged, respectively. It lengthens about, and 
after [ this ] wiring 123 is pulled out in the extension direction of an electrode, it is crooked and is 
brought together in the both ends by the side of one side of the top substrate 120 (side by the side of 
drawing Nakashita). 

[0010] On the other hand, as shown in drawing 1 6 . many signal electrodes 131 of the shape of a strip of 
paper which extends in the bottom substrate 130 in the direction (lengthwise direction in drawing) which 
intersects perpendicularly with the scan electrode 121 are arranged in the shape of a stripe. And outside 
the viewing area 122. to the non-display field of a way (bottom center section of the viewing area 122 in 
drawing), it object[ for signal electrodes ]-*♦**** to each signal electrode 131 for supplying a signal, 
and wiring 132 is arranged, respectively. In addition, in this example of a configuration, all lengthen about, 
and wiring 123.132 is formed in the scan electrode 121 or a signal electrode 131. and one, and is formed 
by transparence electric conduction film, such as an indium stannic acid ghost (it is written as "ITO" 
Indium Tin Oxide and the following). 

[0011] If the top substrate 120 and the bottom substrate 130 of the above-mentioned configuration are 
stuck, the appearance of the **** [ appearance / of the bottom substrate 130 ] substrate 120 is larger, 
and it object[ for scan electrodes ]-***♦** on the top substrate 120, and object[ for scan electrodes ]- 
****** on the lower limit of wiring 123, and the bottom substrate 130. and it is located so that the 
upper limit of wiring 133 may counter by the vertical current carrying part shown with the sign 134 in 
drawing. The electric conduction material containing for example, the anisotropy electric conduction film 
and a conductive particle etc. is prepared in the vertical current carrying part 134, it object[ for scan 
electrodes ]-****♦* on the top substrate 1 20 through this, and object[ for scan electrodes ]-**♦*** on 
wiring 123 and the bottom substrate 130, and wiring 133 is connected electrically. Thus, if all object[ for 
scan electrodes ]-**♦*** and wiring 1 33 and all COF mounting since it object[ for signal electrodes ]- 
******( e d) and means that wiring 132 was brought together in the one-side side of the bottom 
substrate 130. as shown in this part at drawing 1 3 are performed, a signal can be supplied from one IC 
for a drive on COF to all scan electrodes 121 and signal electrodes 131. 
[0012] 

[Problem(s) to be Solved by the Invention] However, the following troubles were shown in the liquid 
crystal display of the above-mentioned configuration. That is, the field which lengthens about on the 
outside of a viewing area as mentioned above, and forms wiring is surely needed for the substrate which 
constitutes the conventional liquid crystal display. As mentioned above, it is in the inclination which 
display capacity increases increasingly in a liquid crystal display in recent years, but since [ this ] it 
lengthens about, and the number of wiring increases, it lengthens about and the formation field of wiring 



-6- 



becomes large, this serves as a failure of narrow-picture-frame-izing, so that display capacity (pixel 
number) increases. 

[0013] Although lengthening about and making small the pitch (wiring width-of-face + wiring spacing) of 
wiring is also considered in order to lengthen about even if it increases display capacity, and to make it 
a wiring formation field not become large, it lengthens about in that case, increase of wiring resistance is 
invited, and a possibility of giving a bad influence to display quality is. For example, when [ of 100 ] 
lengthening about and forming wiring in 50-micrometer pitch. 5mm extent lengthens about and a wiring 
formation field is needed. It lengthens about at this time, and resistance may reach even several k ohm- 
M omega order, and problems, such as a signal wave form provincial accent, may produce it. 
[0014] In order to lengthen about and to suppress resistance increase of wiring, there are approaches, 
such as addition of the reduction in resistance of the transparence electric conduction film which 
lengthens about and constitutes wiring, and metal auxiliary wiring of low resistance. However, in the case 
of the former approach, it is important for the transparence electric conduction film to secure light 
transmittance sufficient in the part of an electrode, and the reduction in resistance [ with high 
permeability maintained ] is difficult. Moreover, in the case of the latter approach, there is a problem 
that the load of a production process increases. An effective means to have lengthened about and to 
attain contraction-ization of a wiring formation field did not exist until now, without lengthening about 
and increasing resistance of wiring despite a join office. 

[0015] Moreover, with the conventional liquid crystal display, as shown in drawing 13 and drawing 14 . 
since the field which mounts FPC and IC for a drive was required, when one substrate had to be made 
to jut out of the substrate of another side greatly and a liquid crystal display was held in the case of 
electronic equipment, this part had become useless space. 

[0016] In addition, the technique of carrying an electronic circuitry and IC for a drive in the background 
side of a substrate for the purpose of narrow-picture-frame-izing of a liquid crystal display is indicated 
by JP.5-323354.A. Similarly, the technique of making the function as a pixel pattern wiring substrate and 
a drive circuit wiring substrate using also [ substrate / one ] is indicated by JP.7-159802.A. However, 
this official report is made to merely flow through the drive wire of the side front side of the substrate 
which is only one side in a background side through a beer hall (contact hole), connecting with the drive 
circuit and IC for a drive of a background side is only indicated, and the whole liquid crystal display 
configuration is an unknown. 

[0017] Furthermore, the trouble from another viewpoint was shown in the passive matrix mold liquid 
crystal display of the above-mentioned configuration. That is. in a passive matrix mold liquid crystal 
display, if it is going to increase display capacity (pixel number) in order to improve expansion of the 
display screen, or the definition of the display screen, it is necessary to increase the number of a scan 
electrode so much. However, it becomes very small [ duty ratio ] so that duty ratio may become 1/64. 
since there is [ the 64 scanning lines ] the number of pixels in the liquid crystal panel of 64x64. for 
example from duty ratio serving as 1-/N if it is necessary to scan many scan electrodes of a book 
sequentially in 1 frame period decided to be 1 / 60 seconds, for example when expressing an animation 
using a passive matrix mold liquid crystal display and the number of a scan electrode was increased and 
the number of scan electrodes is N book. Since 100 or more scan electrodes are needed if it is going to 
express TV image etc., duty ratio becomes still smaller. Thus, if duty ratio becomes small, a result to 
which it originates in the delay of the condition rearrangement of the bright state and the dark condition 
in a pixel, the actual value of the applied voltage of a selection pixel and a non-choosing pixel falls to. 
and image contrast falls will be brought. Moreover, if applied voltage is gone up in order to improve 
image contrast, a cross talk will come to occur. 

[0018] In order to solve these problems, the liquid crystal display of a two-layer matrix mold or a 
multiplex matrix mold is proposed. 

[0019] Among these, although a two-layer matrix mold liquid crystal display is the structure which piled 
up the matrix liquid crystal panel of two sheets so that each scan electrode might not be overlapped 
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and can make the number of scan electrodes N/2 in each layer, since very complicated processing is 
not only needed, but structure becomes complicated and the electrical circuit for a moreover [ dark ] 
drive of an image becomes complicated, it is not practical. 

[0020] An example of 4-fold matrix liquid crystal panel is shown in drawing 17 as an example of a 
multiplex matrix mold liquid crystal display (E. Kaneko, et.aLA pocket sized liquid crystal TV 
display.SID81 Digest.pp.84-85. (1981)). In this case, pixel electrode 221 — is formed independently for 
each pixel of every, and matrix arrangement of every four lines of these pixel electrodes is carried out 
to one scan electrode 21 1. In this case, although duty ratio can be increased 4 times about the scan 
electrode 211 Since the number of signal lines which supplies a signal to the pixel electrode 221 in one 
side will increase and these signal lines will pass along the non-display section between adjoining pixel 
electrodes if the limit of the processing width of face of wiring is considered — the area of a pixel 
electrode — small — not carrying out — it does not obtain but there is a problem that the opening area 
per pixel, i.e., a numerical aperture, becomes small, and an image becomes dark. 

[0021] By the multiplex matrix method, it is also possible to increase a multiplicity further theoretically, 
if this concept is pushed, like a segmental-die liquid crystal panel, also in a matrix mold liquid crystal 
panel, a scan electrode will be used as the common electrode of one sheet, and the method which 
supplies a picture signal independently of all pixel electrodes will also be considered. However, all these 
pixel independent drive methods needed to lengthen about the track of an a large number book 
extremely between adjoining pixel electrodes, and since they exceeded the limitation of minute 
processing, they were not able to realize it in a Prior art. 

[0022] It aims at providing the liquid crystal equipment by which the fall of image contrast and 
generating of a cross talk were prevented, and the electronic equipment using this, without sacrificing 
brightness, even if it can attain the miniaturization by narrow-picture-frame-izing and moreover faces , 
an animation expression, without being made in order that this invention may solve the above-mentioned 
technical problem, lengthening about, and causing deterioration of the display quality by increase of 
resistance etc. 
[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is liquid 
crystal equipment with which the liquid crystal layer was pinched between the substrates of the pair by 
which opposite arrangement was carried out mutually, and it is divided into two or more blocks with 
which the screen of said liquid crystal equipment became independent electrically. Within said each 
block In the 1st substrate of the substrates of said pair (henceforth "the 1st substrate") Two or more 
1st electrodes for a liquid crystal drive (henceforth "the 1st electrode") are prepared in the medial 
surface which counters said liquid crystal layer. To the 2nd substrate of the substrates of said pair 
(henceforth "the 2nd substrate") To the medial surface which counters said liquid crystal layer, two or 
more 2nd electrodes for a liquid crystal drive (henceforth "the 2nd electrode") It is prepared so that it 
may cross on both sides of two or more of said 1st electrode and liquid crystal layers within the block 
concerned. Said each 1st electrode It connects with the 1st track (henceforth "the 1st track"). Said 1st 
track Extend in the lateral surface of said 1st plate exceeding the thickness of said 1st substrate, and 
the terminal is connected to the 1st circuit for a liquid crystal drive (henceforth the "1st liquid crystal 
drive circuit") which impresses the signal potential for a liquid crystal drive. Said each 2nd electrode is 
connected with the 2nd track (henceforth "the 2nd track"). Said 2nd track The terminal is connected to 
the 2nd circuit for a liquid crystal drive (henceforth the "2nd liquid crystal drive circuit") which 
impresses the signal potential for a liquid crystal drive, and each aforementioned block offers the liquid 
crystal equipment it was made to drive independently, respectively by said 1st liquid crystal drive circuit 
and the 2nd liquid crystal drive circuit. 

[0024] Since the liquid crystal equipment of said this invention is divided into two or more blocks with 
which the screen became independent electrically, two or more 1st electrodes within each block and 
two or more 2nd electrodes form a matrix and a pixel field is formed in a part for each intersection, 
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those pixel fields can be driven coincidence and according to an individual per block within the screen. 
[0025] Two or more 1st electrodes formed in the medial surface of the 1st substrate are connected to 
the 1st track, respectively. Moreover, this 1st track Since it is pulled out by the lateral surface of the 
1st substrate, and the concrete target in the background side of a liquid crystal panel exceeding the 
thickness of the 1st substrate and connects with the 1st liquid crystal drive circuit from this lateral 
surface As opposed to the field (a non-display field or frame) to which it lengthened about with the 
conventional configuration, and all the wiring was prepared in the outside of the electrode formation field 
on the medial surface of the 1st substrate (namely, screen) or an electrode formation field lengthening 
about Since it is not necessary to prepare the above gap which secures insulation between the 1st 
adjoining electrode with the liquid crystal equipment of this invention, the area of a pixel field is 
expandable. Moreover, it is not necessary to establish a frame-like wiring formation field in the outside 
of a viewing area, and the improvement in brightness and miniaturization of a liquid crystal panel can be 
reconciled. 

[0026] While each block has the 1st electrode of the same number, and the 2nd electrode of the same 
number in the above, respectively, it is desirable that matrix arrangement of the pixel field formed in the 
intersection of said 1st electrode and 2nd electrode is carried out within said screen of liquid crystal 
equipment. 

[0027] While the whole screen will consist of matrices of a uniform pixel field and drives each block 
independently by all blocks in the screen becoming equivalent electrically, and carrying out matrix 
arrangement of the pixel field within the screen, when each block has the 1st electrode of the same 
number, and the 2nd electrode of the same number, respectively, the image which spreads in the whole 
screen can be controlled systematically. 

[0028] Moreover, while the number of one electrodes of each 1st electrode or the 2nd electrode within 
said block is equal, matrix arrangement of the pixel field formed in the intersection of said 1st electrode 
and 2nd electrode may be carried out within said screen of liquid crystal equipment. 

[0029] In the above, each 1st electrode or 2nd electrode within said block is connected to the electrode 
and juxtaposition to which it corresponds within all blocks. Within each block It is desirable to impress 
the picture signal potential which contains image information in said electrode and two or more 
electrodes of the side which counters to the period when selection-signal potential is impressed to each 
aforementioned electrode at, and the selection-signal potential concerned is impressed, and to make it 
said each block drive with the same clock frequency to coincidence at it. 

[0030] That is, suppose that two or more 2nd electrodes in 1 block of now, for example, arbitration, were 
connected to the 2nd electrode and juxtaposition to which it corresponds within all blocks in the screen, 
respectively. If selection-signal potential is impressed to the 2nd one electrode of arbitration at this 
time, said selection-signal potential will be impressed to the 2nd electrode with which it corresponds 
within all blocks at coincidence. While this selection-signal potential is impressed, to the 2nd electrode 
with which the signal potential concerned is impressed, and all the 1st crossing electrode When the 
picture signal potential containing different image information for every block is impressed and 
impression is completed, if it shifts to other 2nd electrode within the same block, impression of the 
selection-signal potential of said 2nd electrode The image of the whole screen can express now with the 
same clock frequency during a 1 -block frame (image display) period. The same result is obtained even if 
it replaces said 2nd electrode and 1st electrode. 

[0031] if said drive method is adopted — the case of an animation expression — the duty ratio within an 
one-frame (image display) period — several [ of the 2nd electrode in 1 block ] — it is set to 1-/N 
depending on N. That is, if the block count is increased, and the 2nd electrode in 1 block is several Ns 
less than and it carries out within the fixed screen, duty ratio can be enlarged so much and the fall of 
the image contrast which happens according to duty ratio being small can be prevented. 
[C032] The "track" said here means all the circuit members for transmitting the potential which the 
circuit for a liquid crystal drive generated to an electrode. Moreover, "the circuits for a liquid crystal 
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drive" is IC for a drive for specifically driving liquid crystal, and a thing containing other supplementary 
circuits or circuit members, if . This circuit for a liquid crystal drive may be a printed circuit which could 
form the chip of an integrated circuit and was developed on the substrate. 

[0033] As for said 1st track, it is desirable to connect with the non-pixel field of said 1st electrode. 
[0034] The 1st electrode and the 1st track can be connected by this, without having the bad influence 
of the deformation and deterioration by welding etc. on the part used as the pixel field of the 1st 
electrode. 

[0035] As for said 1st track, it is desirable that wiring formation is carried out at said lateral surface 
through the through-hole which flows via the inside of the thickness of said 1st substrate from said 1st 
electrode. 

[0036] In the case of the liquid crystal equipment for animations etc., there are many pixels, and since 
the high density array of many 1st electrode is carried out extremely at the 1st substrate, it is almost 
impossible to draw wiring about to the 1st electrode of each [ the medial-surface top of a substrate ], 
without using the non-display section of a liquid crystal panel. Then, if the 1st track is directly pulled out 
from each 1st electrode to the lateral surface of the 1st substrate through the through-hole formed in 
the substrate, i.e., a through hole, and a beer hall, the number of wiring drawn about on the medial 
surface of a substrate can be made into reduction or zero, the part and each inter-electrode non- 
display field can be narrowed, the numerical aperture of each pixel can be raised, and a bright screen will 
come to be obtained. 

[0037] The through-hole of said 1st substrate can be formed by laser beam machining, chemical etching, 
etc. according to the substrate quality of the material. 

[0038] Wiring formation of the 1st aforementioned track may be carried out via the periphery section of 
said 1st substrate from said 1st electrode at said lateral surface. 

[0039] Namely, in order to lengthen the 1st track about from the medial surface of the 1st substrate to 
the lateral surface exceeding the thickness of a substrate, besides letting the through-hole formed in 
the substrate pass, a part of track goes the periphery section of a substrate around, and it may lengthen 
it about. [ at least ] 

[0040] As for the 2nd aforementioned track, it is desirable that wiring formation is carried out via the 
thickness of said 1 st substrate from said 2nd electrode at said lateral surface, and the terminal is 
connected to the circuit for the 2nd liquid crystal drive which impresses the signal potential for a liquid 
crystal drive. 

[0041] Since according to the above-mentioned configuration it connects with the circuit for a liquid 
crystal drive after the 2nd track which supplies electric power to the 1st electrode and the 2nd 
electrode which serves as a pair on both sides of a liquid crystal layer is also lengthened about by the 
lateral surface of the 1st substrate As opposed to lengthening about and wiring being drawn about by 
the field (a non-display field or frame) of the outside of the electrode formation field on the medial 
surface of the 2nd substrate (namely, screen) with the conventional configuration Also in order to supply 
potential to the 2nd electrode with the liquid crystal equipment of this invention, a frame-like wiring 
formation field becomes unnecessary on the outside of a viewing area. 

[0042] As for the 2nd aforementioned track, it is desirable that wiring formation is carried out at said 
lateral surface through the through-hole formed through the thickness of said 1st substrate from said 
2nd electrode. Or wiring formation of said 2nd track may be carried out via the periphery section of said 
1st substrate from said 2nd electrode at said lateral surface. 

[0043] In any case, the 2nd track can be pulled out to the lateral surface of the 1st substrate, without 
preparing a non-display field (frame) etc. 

[0044] The current carrying part between substrates may be prepared between the 1st aforementioned 
substrate and the 2nd substrate, and this connection between substrates may be constituted as said a 
part of 2nd track. As for the current carrying part between said substrates, it is more desirable to 
consist of electric conduction material introduced into the interior of the sealant which pastes the 
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substrate of said pair together. 

[0045] It can lengthen about by this, without exposing the 2nd track between the 1st substrate and the 
2nd substrate. 

[0046] The current carrying part in a through-hole is prepared in the interior, and, as for the through- 
hole formed in the 1st aforementioned substrate, as for this current carrying part in a through-hole, it is 
desirable to be constituted as a part of said 1st track or 2nd track [ at least ]. 

[0047] Although the 1st or 2nd track passing through the inside of said through-hole can also be a metal 
wire In forming with patterning techniques, such as a photolithography The aforementioned through-hole 
is a through hole or a beer hall. In this through-hole The vacuum plating of aluminium, By forming the 
current carrying part in a through-hole by restoration of a silver paste, electrolytic plating processing, 
etc., and constituting so that the current carrying part in this through-hole may make said a part of 1st 
or 2nd track [ at least ] It can be made to flow through the 1st or 2nd track from a medial surface to 
the lateral surface exceeding the thickness of said 1st substrate. Since the current carrying part in said 
through-hole should just function as a part of track [ at least ] which connects an electrode and a liquid 
crystal drive circuit, it does not necessarily need to be embedded to the whole interior of a through-hole. 
[0048] Moreover, the 1st aforementioned substrate has the track between layers of one or more layers 
in the interior, and this track between layers may be making said a part of 1st or 2nd track. 
[0049] What has the track between layers of one or more layers inside a substrate as the 1st 
aforementioned substrate, By preparing a beer hall and forming the 1st or 2nd track using the so-called 
multilayer printed wiring board, between the medial surface of the 1st substrate, and the track between 
layers, and between the lateral surface of the 1st substrate, and the track between layers For example, 
if some tracks are lengthened about using the track between layers, since it can ease tight ness and 
tracks can be made to overlap or cross in non-contact also by part in which a track crowds in and is 
formed It is made to cross in two levels, and lengthens, using a thick track, the degree of freedom of 
**** is raised, electric resistance and a cross talk are reduced, and increase of display capacity can be 
coped with now. 

[0050] As for each of said 1 st liquid crystal drive circuits and 2nd liquid crystal drive circuits, it is 
desirable to be mounted in the lateral surface of said 1st substrate. 

[0051] If the 1st and the 2nd liquid crystal drive circuit, for example, a driver IC, are mounted in the 
lateral surface of said 1st substrate, FPC (flexible printed wiring board) for carrying IC for a drive and 
COG (substrate extension for chip mounting) will become unnecessary, and the compact liquid crystal 
panel included and unified to the liquid crystal drive circuit will be obtained. 

[0052] As for the aforementioned 1st liquid crystal drive circuit and the aforementioned 2nd liquid 
crystal drive circuit, being unified is more desirable. 

[0053] in addition, said 1st and 2nd liquid crystal drive circuits are unified — **** — carry out — it is 
mounted as another object — an imitation — it cannot be overemphasized that an input/output terminal 
or a bus line for I/O to a liquid crystal drive circuit etc. may be prepared in the lateral surface of the 1st 
substrate. 

[0054] In the liquid crystal equipment of this invention, the color filter may be prepared in either of the 
substrates of said pair. 

[0055] If it is made this configuration, the high electrochromatic display equipment of display quality 
without a frame can be realized, and it will become a suitable thing for the various electronic equipment 
by which it is expected that colorization will progress further from now on. 

[0056] The 1 st aforementioned electrode may be formed from the material which has light reflex nature, 
and may be used as the reflector with which this 1st polar zone serves as the light reflex section. 
[0057] If the 1st electrode is formed with metals, such as silver and aluminum, and it has light reflex 
nature, since a liquid crystal layer is penetrated, it will be reflected with said 1st electrode, and the 
outdoor daylight which carried out incidence from the 2nd substrate side will penetrate a liquid crystal 
layer arid the 2nd substrate again and will carry out outgoing radiation from the screen, this liquid crystal 
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equipment turns into high-reflective-liquid-crystal equipment. If irregularity is formed in the 1st 
electrode jsed as the reflector at this time, the reflected light will reflect irregularly and high-reflective- 
liquid-cr^ stal equipment with the good visibility which carries out outgoing radiation of the reflected light 
diffused in the large viewing angle will be obtained. 

[0058] Opening (slit section) of light transmission nature may be formed in said reflector. 
[0059] If said opening and reflective section of non-opening are prepared in the pixel field of said 
reflector, when it becomes a reflective mold when outdoor daylight is bright, and a check by looking 
becomes [ outdoor daylight ] weak difficult, the so-called transflective reflective mold liquid crystal 
display which can be used now as transparency mold liquid crystal equipment will be obtained by 
illuminating from the lateral surface of the 1 st substrate. When the light impermeability liquid crystal 
drive circuit is established in the lateral surface of the 1st substrate here, while mounting a liquid crystal 
drive circuit in the lateral surface as the 1st substrate using the substrate with which the laminating of 
the light guide plate was carried out in one field, if light is introduced into said light guide plate from a 
side face, it can use as transparency mold liquid crystal equipment. 

[0060] Moreover, the aforementioned transflective reflective mold liquid crystal display is similarly 
obtained by constituting the 1st electrode with the material which has transflective reflexibility, and the 
so-called half mirror instead of forming opening in a reflector. 

[0061] As for the liquid crystal equipment of this invention, it is desirable that each substrate of said 
pair which pinches a liquid crystal layer is formed again from the material which has flexibility. 
[0062] If it is made this configuration, an advantage, like a curved-surface display is attained by 
incurvating the substrate which breakage of the crack of a substrate which can attain thin-shape-izing 
of liquid crystal equipment and lightweight-ization stops being able to produce easily will be acquired, 
and it will become a suitable thing for electronic equipment, such as a pocket device. The substrate 
which has flexibility is realizable by using plastic film as a substrate ingredient. 

[0063] On the other hand, while the 1st aforementioned substrate is a substrate which supports the 1st 
electrode, it is also a substrate which supports a liquid crystal drive circuit preferably. It can follow, a 
liquid crystal drive circuit cannot be mounted as a chip, but the lateral surface of the 1st substrate itself 
can also be used as a printed circuit board of a liquid crystal drive circuit. If this viewpoint is thought as 
important, to say nothing of using transparence substrates, such as a common glass substrate and a 
quartz substrate, resin substrates, ceramic substrates, etc., such as polyimide, can be used further, for 
example, and the degree of freedom of ingredient selection of the 1st substrate is high. 
[0064] This invention offers the electronic equipment further equipped with the liquid crystal equipment 
which has said one of configurations. 

[0065] Without lengthening about and causing deterioration of the display quality by increase of 
resistance etc., since the fall of image contrast is prevented and the track is pulled out by the lateral 
surface of the 1st substrate, without sacrificing brightness even if it faces an animation expression since 
the electronic equipment of this invention can drive the screen per block, the miniaturization by having 
eliminated the frame can be planned and, moreover, generating of a cross talk is prevented. 
[0066] 

[Embodiment of the Invention] The operation gestalt 1 of this invention is explained with reference to 
drawing 1 - drawing 3 below the [operation gestalt 1]. The outline of the configuration of the liquid 
crystal panel (henceforth "this liquid crystal panel") in the liquid crystal equipment of the operation 
gestalt 1 is explained to the beginning, and, subsequently an electrode configuration and an actuation 
mode are explained in detail. 

[0067] The sectional view in which drawing 1 shows the lamination of this liquid crystal panel, and 
drawing 2 are the top views which looked at this liquid crystal panel from the screen side. However, the 
dimension of each component does not reflect a stereo. 

[0068] This liquid crystal panel has the configuration by which opposite arrangement of the substrates 
10 and 20 of a pair was mutually carried out on both sides of the liquid crystal layer 1, as shown in 
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drawing 1 . In drawing 1 , the upper part is the screen side of a liquid crystal panel, and a lower part is a 
background. Hereafter, the 1st substrate 10 and 2nd substrate 20 side which counters the liquid crystal 
layer 1 , respectively is called a "medial surface", and the field it turned [ field ] to the exterior of a liquid 
crystal panel, respectively is called the "lateral surface." 

[0069] The 2nd substrate 20 is formed from transparent plastic material, such as a polycarbonate, 
polyether sulphone. and acrylic resin, and the 1st substrate 10 is formed from opaque plastics material, 
such as polyimide. 

[0070] In the medial surface of the 1st substrate 10. sequentially from a substrate side, the 1st 
electrode 11-11 of the shape of much stripe, 11-12, — (— hereafter, when naming generically, "1st 
electrode 11"), the color filter 2 arranged in order of R (red), G (green), and B (blue) corresponding to 
the pixel field set up on this 1st electrode 1 1. and the orientation layer 3 which specifies the direction of 
orientation of a liquid crystal molecule are formed. The 1st electrode 1 1 has light reflex nature, and let it 
be the reflector which serves as the light reflex section. 

[0071] The 2nd electrode 21-1 of the shape of much stripe which becomes order from transparence 
electric conduction material, such as ITO. 21-2. — (hereafter, when naming generically. it is "the 2nd 
electrode 21"). and the orientation layer 3 are formed in the medial surface of the 2nd substrate 20 
from a substrate side, and the phase contrast plate (lambda/4 plate) 5 and the polarizing plate 6 are 
stuck on the lateral surface of the 2nd substrate 20 sequentially from the substrate side. 
[0072] It is separated by the sealant 4 formed in the periphery section in the shape of a frame, the 
opening surrounded by the substrates 20 and 10 and sealant 4 of a front flesh side is filled up with liquid 
crystal, and the 2nd substrate 20 and the 1st substrate 10 form the liquid crystal layer 1. Moreover, in 
the liquid crystal layer 1. spacer 7 — for holding spacing between substrates uniformly is sprinkled. 
[0073] The lateral surface of the 1st substrate 10 is equipped with the IC chip 30 for a liquid crystal 
drive. This IC chip 30 is a BGA (Ball Grid Array) mold, and that terminal 31 — is connected by the 
terminal of a track 13 explained in detail later, and the solder ball. 

[0074] Aluminum etc. consists of a metal thin film of the shape of a ribbon with the high rate of a light 
reflex, and the 1st electrode 11 formed in the medial surface of the 1st substrate 10 also has the 
function as a reflecting layer which reflects the outdoor daylight which penetrated and carried out 
incidence of the 2nd substrate 20 and the liquid crystal layer 1 while matrix arrangement is carried out 
and each functions on the medial surface of the 1st substrate 10 as a pixel electrode. As for this 1st 
electrode 11. it is desirable that concavo-convex processing is performed to the front face so that the 
light which carried out incidence may be reflected irregularly and diffused. 

[0075] As shown in drawing 1 and drawing 2 . this liquid crystal panel is trichotomized by two or more 
blocks 9-1 with which the screen became independent electrically, 9-2, and 9-3 (hereafter, when naming 
generically. it is "block 9"). Within each block 9-1, for example, a block, along with one side of the 
screen, parallel arrangement of the 2nd three electrodes 21-1, 21-2, and 21-3 is carried out at the 
shape of a stripe, and parallel arrangement of the 1st two or more electrodes 11-11.1 1-12, and — is 
carried out at the shape of a stripe so that it may cross on both sides of these 2nd three electrodes 21 
and the liquid crystal layer 1. and all of each block 9-1,9-2, and 9-3 consider as the same configuration 
within the screen — having — every — the 1 st electrode 1 1 and every — matrix arrangement of pixel 
field 8 — formed in an intersection with the 2nd electrode 21 is carried out within the screen at width 
length, and the matrix of a uniform pixel field is formed over the whole screen. 

[0076] A part of wiring configuration in this liquid crystal panel is shown in drawing 3 R> 3. In drawing 3 . 
the 2nd electrode 21-1 thru/or 21-3 belong to block 9-1. the 2nd electrode 21-4 thru/or 21-6 belong 
to block 9-2. and the 2nd electrode 21-7 thru/or 21-9 belong to the block 9-3. Among this, the 2nd 
electrode 21-1 with which it corresponds in each block 9-1. 9-2. and 9-3. respectively, i.e., the 2nd 
electrode of drawing 3 . 21-4. and 21-7 are between blocks, and it connects with juxtaposition mutually. 
The same is said of the 2nd electrode 21-2, 21-5, 21-8 and the 2nd electrode 21-3 and 21-6, and 21-9. 
A- d from these connection wiring, a track 13 extends in the lateral surface of the 1st substrate 
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exceeding the thickness of the 1st substrate 10, and the terminal is connected to the terminal 32-1 for 
the 2nd electrode of the 1C chip 30 t 32-2, and 32-3, respectively. 

[0077] On the other hand, track 13 — is prolonged according to an individual at the lateral surface of 
the 1st substrate 10 through each 1st electrode 11-11, 11-12, — , 11-21, — , through hole 16— formed 
from 11-31 and — exceeding the thickness of the 1st substrate 10, and the terminal is connected to 
terminal 31 — for the 1st electrode of the IC chip 30, respectively. This liquid crystal panel is driven as 
follows. 

[0078] Suppose that selection-signal potential was now outputted from the terminal 32-1 for the 2nd 
electrode of the IC chip 30. The load of the potential is carried out to the 2nd electrode 21-1 each 
other connected to juxtaposition by this, 21-4, and 21-7 at coincidence. The picture signal potential 
which can come, simultaneously contains image information from each terminal 31 for the 1st electrode 
of the IC chip 30 is turned and outputted to the 1st electrode 11-11, 11-21, and 11-31. The pixel field 
which serves as an intersection of the 2nd electrode 21-1 and the 1st electrode 11-11 by this, the pixel 
field used as the intersection of the 2nd electrode 21-4 and the 1st electrode 1 1-21, and the pixel field 
used as the intersection of the 2nd electrode 21-7 and the 1st electrode 11-31 will light up. If different 
picture signal potential for every block is impressed to the 1st electrode 11 while selection-signal 
potential is impressed to the 2nd electrode 21-1, 21-4, and 21-7, in the screen, image information will 
be expressed by the 21 to 1st line, the 21 to 4th line, and the 21 to 7th line, respectively. 
[0079] If picture signal potential is impressed to the 1st electrode 1 1 like the above, outputting 
selection-signal potential with the same clock frequency in 1 frame period from the terminal 32-1 for 
the 2nd electrode of the IC chip 30, 32-2, and 32-3, image information will be expressed by this by pixel 
field 8 — of the whole screen. 

[0080] In said drive method, since each block drives [ each block ] to coincidence with the same clock 
frequency including the 2nd three electrodes, the duty ratio in this case is set to one third. When it 
generally constitutes 1 block from the 2nd electrode of N book, duty ratio serves as 1-/N. on the other 
hand — as the example of a comparison — all — with the conventional passive matrix mold liquid 
crystal equipment which impresses selection-signal potential to the 2nd nine electrodes, since it carries 
out one [ at a time ] sequential impression of the 2nd electrode, duty ratio is set to one ninth. 
[0081] Although it is necessary to draw wiring (track 13) about from the 1st 27 electrodes with the liquid 
crystal panel of the operation gestalt 1 towards the IC chip 30 mounted in the lateral surface of the 1st 
substrate 10 by the whole screen as shown in drawing 3 Since the track 13 connected to each 1st 
electrode 11 is drawn by the lateral surface of the 1st substrate 10 through the through hole (through- 
hole) 16 formed in the 1st substrate 10 of the laser beam etc. It is not necessary to lengthen about the 
medial surface of the 1st substrate 10, and to use the medial surface of the 1st substrate effectively 
because of pixel field expansion, and to prepare a non-display field or a frame. Since the conductive 
good quality of the material can be chosen thickly as a track 13, the electric resistance of a track can 
be reduced conventionally as a whole, power consumption can be reduced, and the rate of rise of an 
image improves again. 

[0082] The track 13 is connected with the 1st electrode 11 in the field between the pixel fields 8 and 8, 
as are shown in drawing 4 (a) and it is shown in the edge of the 1st electrode 11, or drawing 4 (b). That 
is, since the track 13 is connected in parts other than pixel field 8 of the 1st electrode 11 (non-pixel 
field), also when the 1st electrode 1 1 is a transparent electrode, and also when it is a reflector, without 
transparency being spoiled by the connection with a track, designed reflection properties, such as 
scattered reflection nature, are not spoiled. 

[0083] Into the through hole 16 formed in the 1st substrate 10, as shown in drawing 5 , it fills up with a 
silver paste as a current carrying part 17 in a through-hole, and is carried out to a part of track 13. The 
track 13 where it is formed in the lateral surface of the 1st substrate 10, and the terminal is connected 
to the IC chip 30 can be formed by the usual photolithography. If , the current carrying part 17 in a 
through-hole may also be formed by the photolithography. 
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[0084] By having the configuration of the above [ this liquid crystal panel ], duty ratio is large, therefore 
image cortrast is improved, since the electric resistance of a track is small, there is little power 
consumption, and since it is not necessary to make wiring close too much, the cross talk is also 
improved. 

[0085] In this liquid crystal panel, although the number of pixels showed the thing of 9x9 for convenience 
by drawing 1 and drawing 2 , in the liquid crystal equipment of this invention, there is no limit special to 
the number of pixels. That is, for example according to the magnitude of 64x64,120x120 or the screen, 
you may be more than it. Moreover, the line in the matrix of the screen and the number of pixels of a 
train do not need to be the same numbers. 

[0086] (Example of an experiment) The liquid crystal panel of the example 1 which is the same 
configuration as said operation gestalt 1, however set the number of pixels of the screen to 64x64 
(0.5mm pitch) and 120x120 (0.3mm pitch), respectively thru/or an example 4 was produced, and it 
compared with the conventional multiplexer drive passive matrix mold liquid crystal panel (examples 1 
and 2 of a comparison) which has the respectively same number of pixels. The example 1 and the 
example 3 made the number of the 2nd electrodes per block of the screen eight (namely, 1 / 8 duty 
drives), respectively, and made the example 2 and the example 4 16 (namely, 1/16 duty drives), 
respectively. Since the total of the 2nd electrode (scan electrode) drives the duty ratio of the examples 
1 and 2 of a comparison, it is 1/64 and 1/120, respectively. 

[0087] The contrast ratio at the time of full-screen lighting / astigmatism LGT and the power 
consumption at the time of full-screen lighting were measured about an example 1 thru/or an example 4, 
and the examples 1 and 2 of a comparison. A result is shown in Table 1. 
[0088] 
[Table 1] 
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[0089] It is clear from the result of Table 1 that the property is excellent also in any of a contrast ratio 
and power consumption compared with the conventional multiplexer drive passive matrix mold liquid 
crystal panel of the number of pixels with the same liquid crystal panel of this invention. 
[0090] [Operation gestalt 2] This operation gestalt is the same as the operation gestalt 1, except that 
the configurations of the 2nd track which lengthens the 2nd electrode about differ. Therefore, only the 
configuration of the 2nd track is explained in detail here, and explanation of other components is omitted 
or simplified. 

[0091] Drawing 6 omits and shows a part of configuration of the 2nd track in the liquid crystal panel of 
the operation gestalt 2. Drawing 7 shows the circuitry of the 2nd track which has about the 1st 
substrate in the liquid crystal panel of the operation gestalt 2, and its 1st substrate lengthened. 
[0092] In drawing 6 , one edge of each 2nd electrode 21 has extended the 2nd substrate top which is 
not illustrated so that the sealant 4 formed in the periphery section of the 1st substrate 10 in the shape 
of a frame may be contacted. The sealant 4 is formed from anisotropy electric conduction material. The 
1st substrate 10 is formed in three layers, 10A, 10B, and 10C, in order toward the lateral surface from 
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the medial surface. 

[0093] A sealant 4 is contacted at the medial surface of 10 A horizons of the 1st substrate, and 
conductive member 23 — is formed in the edge of each 2nd electrode 21. and the location which 
counters, therefore, every — it has flowed in non-contact mutually by track 24 in seal — by which each 
conductive member 23 — is formed in a sealant 4 of the anisotropy electric conduction material of a 
sealant 4 with 2nd electrode 21 — . Each conductive member 23 — was prolonged in the periphery 
section of 10 A horizons of the 1st substrate, and is mutually prolonged in non-contact in surroundings 
**** in this periphery section at the lateral surface of 10 A horizons. 

[0094] In drawing 7 , each conductive member 23-1, — , the terminal of 23-9 are prolonged in the lateral 
surface of 10 A horizons of the 1st substrate. Among this, the terminal of a conductive member 23-1, 
23-4. and 23-7 is connected with the terminal 26-1 of 10 C-layer lateral surface through beer hall 25C 
formed in beer hall 25B which was mutually connected by the track 13 on 10 A horizons, and also was 
formed in 10 B horizons, and 10 C layer. This terminal 26-1 has connected the lateral surface of the 1st 
substrate 10 with the terminal 32-1 of the IC chip 30 by the track 13 on 10 C layer. 
[0095] The terminal of the conductive member 23-2 prolonged in 10 A-horizon top, 23-5, and 23-8 let 
beer hall 25B formed in 10 B horizons, respectively pass, and each other was connected by the track 13 
formed on 10 B horizons, and this track 13 is further connected with the terminal 26-2 of 10 C-layer 
lateral surface through beer hall 25C. This terminal 26-2 has connected the lateral surface of the 1st 
substrate 10 with the terminal 32-2 of the IC chip 30 by the track 13 on 10 C layer. 
[0096] The terminal of the conductive member 23-3 prolonged in 10 A-horizon top, 23-6, and 23-9 let 
the beer halls 25B and 25C formed by penetrating 10 B horizons and 10 C layer in same axle, 
respectively pass, and each other was connected by the track 13 formed on 10 C layer, and this track 
13 is connected with the terminal 26-3. This terminal 26-3 has connected the lateral surface of the 1st 
substrate 10 with the terminal 32-3 of the IC chip 30 by the track 13 on 10 C layer. 
[0097] With the aforementioned wiring, the 2nd electrode 21-1, 21-4, and 21-7 are connected with the 
terminal 32-1 of the IC chip 30 while connecting them mutually. The 2nd electrode 21-2, 21-5, and 21-8 
are connected with the terminal 32-2 of the IC chip 30 while connecting them mutually. The 2nd 
electrode 21-3, 21-6, and 21-9 are connected with the terminal 32-3 of the IC chip 30 while connecting 
them mutually. Since layer isolation of the crossing part is carried out by the track between layers, the 
above three wiring is non-contact mutually, and since a track is lengthened about through the beer hall 
formed in a sealant 4, 10 A-horizon periphery section of the 1st substrate, and the 1st substrate 10, it 
does not need the extended partition for wiring for the perimeter of the screen. 

[0098] [Operation gestalt 3] This operation gestalt is the same as the operation gestalt 1. except that 
the configurations of the 1st substrate differ. Therefore, the same element as the operation gestalt 1 
simplifies or omits explanation. 

[0099] Drawing 8 is the sectional view showing only an element required for explanation among the 
lamination of the liquid crystal panel in the liquid crystal equipment of this operation gestalt. 
[0100] Much 1st electrode 11 — is formed in the 1st substrate 10 in the operation gestalt 3 like the 
operation gestalt 1 at the medial surface. The orientation layer 3 which specifies the direction of 
orientation of the color filter 2 arranged in order of R, G, and B upwards, respectively and liquid crystal 
molecule of this 1st electrode 11 — is formed. From each 1st electrode 11 — .a track 13 is connected 
through the through hole formed in the 1st substrate, and the terminal of this track 13 is pulled out by 
the lateral surface of the 1st substrate. Moreover, 2nd electrode 21 — is divided into 3 blocks, the 2nd 
electrode of one each within each block is connected, respectively, and each track 13 is pulled out by 
the lateral surface of the 1st substrate. 

[0101] The circuit for a liquid crystal drive consists of a printed circuit 33 which spreads in the whole 
region mostly by using the lateral surface of the 1st substrate itself as a substrate in this operation 
gestalt. Output terminal 31 — and output terminal 32 — are formed in the position, and direct 
continuation of the terminal of the track 13 where the terminal of the track 13 pulled out from 1st 
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electrode 1 1 — , respectively was pulled out by output terminal 32 — from 2nd electrode 21 again, 
respectively is carried out to this printed circuit 33 at output terminal 31 . 

[0102] Wiih the liquid crystal equipment of this operation gestalt, since the terminal of the track 13 
pulled out through the through hole from 1st electrode 11 — is directly connected to output terminal 31 
— of the circuit for a liquid crystal drive, it is not necessary to draw wiring about to the lateral surface 
of the 1st substrate 10 like [ in the case of drawing 1 using ready-made 1C chip ]. Therefore, more, 
electric resistance is power saving few, it can be bright and, moreover, high contrast and the liquid 
crystal panel of a low cross talk can be designed now. 

[0103] [Operation gestalt 4] This operation gestalt is related with transflective high-reflective-liquid- 
crystal equipment. 

[0104] Drawing 9 is the sectional view showing the lamination of the liquid crystal panel (henceforth 
"this liquid crystal panel") in the liquid crystal equipment of this operation gestalt. 

[0105] In drawing 9 . this liquid crystal panel has the configuration by which opposite arrangement of the 
substrates 10 and 20 of a pair was mutually carried out on both sides of the liquid crystal layer 1. In 
drawing 9 , the upper part is the screen side of a liquid crystal panel, and a lower part is a background. 
In the following explanation, the element explained in drawing 1 and the same element attach the same 
number, and omit or simplify the explanation. 

[0106] In the case of this operation gestalt, both the 1st substrate 10 and the 2nd substrate 20 are 
formed from transparent plastic material, such as a polycarbonate, polyether sulphone, and acrylic resin. 
[0107] Matrix arrangement of 1st electrode 19 — of much transflective reflexibility which becomes the 
medial surface of the 1st substrate 10 from the aluminium foil of the shape of a stripe which has 
transflective reflexibility is carried out. The orientation layer 3 which specifies the direction of 
orientation of the color filter 2 arranged in order of R (red), G (green), and B (blue) upwards 
corresponding to the pixel field and liquid crystal molecule of this 1st electrode 19 — is formed. 
[0108] 2nd electrode 21 — of the shape of much stripe which becomes order from transparence electric 
conduction material, such as ITO, and the orientation layer 3 are formed in the medial surface of the 2nd 
substrate 20 from a substrate side, and the phase contrast plate (lambda/4 plate) 5 and the polarizing 
plate 6 are stuck on the lateral surface of the 2nd substrate 20 sequentially from the substrate side. 
[0109] It sets to this example and is the 1st electrode 19. — The 2nd electrode 21 — Except for the 
quality of the material, since the configuration is substantially the same, it abbreviates explanation to 
the operation gestalt 1 here. 

[01 10] It is separated by the sealant 4 formed in the periphery section in the shape of a frame, the 
opening surrounded by the substrates 20 and 10 and sealant 4 of a front flesh side is filled up with liquid 
crystal, and the 2nd substrate 20 and the 1st substrate 10 form the liquid crystal layer 1. In the liquid 
crystal layer 1, spacer 7 — for holding the eel gap between substrates uniformly is sprinkled. 
[0111] A polarizing plate 6 is stuck oh the lateral surface of the 1st substrate 10, the light guide plate 62 
which turns the light from the fluorescence tubing 61 of the side to the outside of this polarizing plate 6 
at a substrate side, and carries out a diffusion exposure is stuck, and this fluorescence tubing 61 and 
light guide plate 62 form the back light 60. 

[01 12] The circuit 50 for a liquid crystal drive which consists of a printed circuit 33 of this lateral 
surface which spreads in the whole region mostly is formed in the lateral surface of a back light 60, and, 
as for the circuit 50 for this liquid crystal drive, output terminal 31 — and output terminal 32 are 
formed in the lateral surface of a back light 60. 

[01 13] From each 1st electrode 1 1 — , a track 13 is pulled out through the through hole which 
penetrates the 1st substrate 10, a polarizing plate 6, and a back light 60, and the terminal of this track 
13 is connected to output terminal 31 — of a printed circuit. Moreover, 2nd electrode 21 — is divided 
into 3 blocks, and the 2nd one electrode is connected, respectively, it is pulled out through the through 
hole within each block where each track 13 penetrates the 1st substrate 10, a polarizing plate 6, and a 
back light 60, and the terminal of this track 13 is connected to output terminal 31 — of a printed circuit. 
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[01 14] It has the function as the reflecting layer which reflects the outdoor daylight which penetrated 
and carried out incidence of the 2nd substrate 20 and the liquid crystal layer 1 when the outdoor 
daylight v.hich carries out incidence from a screen side was bright, while 1st electrode 19 — of 
transflective reflexibility functioned as a pixel electrode in this liquid crystal panel, and a transflective 
reflection layer which penetrates the illumination light when outdoor daylight is dark and a back light 60 
is turned on. Since the reflected light or the transmitted light is diffused, concavo-convex processing of 
1 st electrode 1 9 — may be carried out. 

[0115] With the liquid crystal equipment of this operation gestalt, when a screen side is bright enough. 
1st electrode 19 -- of transflective reflexibility can act as a reflector, and can check an image by 
looking by the reflected light. If the fluorescence tubing 61 is turned on when an outer environment is 
dark, 1st electrode 19 — which is a transflective reflection layer after the illumination light from a light 
guide plate 62 penetrates a polarizing plate 6 can be penetrated, and an image can be checked by 
looking by the transmitted light. 

[01 16] Although the combination of fluorescence tubing and a light guide plate was used as a back light 
with this operation gestalt. you may use, other tabular lighting means, for example. EL (Electro 
Luminescence) plate. Moreover, if , a phase contrast plate etc. may be inserted between a polarizing 
plate 6 and a light guide plate 62. Furthermore, even if it uses for a part the reflector which has the 
window part of light transmission nature instead of the electrode 19 of transflective reflexibility. 
transflective high-reflective-liquid-crystal equipment is obtained similarly. 

[01 17] Hereafter, the example of electronic equipment equipped with the liquid crystal equipment of this 
invention is explained. 

[01 18] Drawing 10 is the perspective view having shown an example of a cellular phone. 

[01 19] In this drawing, a sign 1000 shows the body of a cellular phone, and the sign 1001 shows the 

liquid crystal display section using the above-mentioned electro-optic device. 

[0120] Drawing 1 1 is the perspective view having shown an example of wrist watch mold electronic 
equipment. 

[0121] In this drawing, a sign 1 100 shows the body of a clock and the sign 1 101 shows the liquid crystal 
display section using the above-mentioned electro-optic device. 

[0122] Drawing 12 is the perspective view having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. 

[0123] In this drawing, the liquid crystal display section for which the sign 1200 used the information 
processor for and the sign 1202 used the electro-optic device of the above [ the input sections, such as 
a keyboard, and a sign 1204 / the body of an information processor and a sign 1206 ] is shown. 
[0124] Since the electronic equipment shown in drawing 10 thru/or drawing 12 is equipped with the 
liquid crystal display section which used above liquid crystal equipment, it is bright, and is high contrast 
and a low cross talk, and the electronic equipment which was excellent in visibility can be realized. 
[0125] 

[Effect of the Invention] As explained to the detail, as mentioned above, the liquid crystal equipment of 
this invention Since it is divided into two or more blocks with which the screen became independent 
electrically, two or more 1st electrodes within each block and two or more 2nd electrodes form a matrix 
and a pixel field is formed in a part for each intersection These pixel fields can be driven now per block 
within the screen, and the contrast of an image can be improved by increasing duty ratio. Moreover, 
since electric resistance, such as a non-display field or a frame becoming unnecessary at a wiring length 
****** sake, and making wiring thick short, since the 1st electrode is pulled out by the track which 
exceeds the thickness of the 1st substrate, respectively at the lateral surface, can be reduced, power 
consumption can be reduced and the improvement in brightness and miniaturization of a liquid crystal 
panel are realized, without raising a cross talk. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the lamination of the liquid crystal panel in the liquid crystal 
display of the operation gestalt 1 of this invention. 

[Drawing 2] The top view which looked at the electrode configuration of said liquid crystal panel from 
the screen side. 

[Drawing 3] The perspective view showing the wiring configuration of said' liquid crystal panel. 

[Drawing 4] (a) and (b) are the top view showing the connecting location of the 1st electrode and a track, 

respectively. 

[Drawing 5] The sectional view of the 1st substrate of said liquid crystal panel. 

[Drawing 6] The perspective view showing the configuration of the 2nd track in the liquid crystal display 

of the operation gestalt 2 of this invention. s 

[Drawing 7] Drawing showing the circuitry of the 2nd track which has about the 1st substrate in the 

liquid crystal panel of the operation gestalt 2. and its 1st substrate lengthened. 

[Drawing 8] The sectional view showing the lamination of the liquid crystal panel in the liquid crystal 
display of the operation gestalt 3 of this invention. 

[Drawing 9] The sectional view showing the lamination of the liquid crystal panel in the liquid crystal 
display of the operation gestalt 4 of this invention. 

[Drawing 10] The perspective view showing an example of the electronic equipment of this invention. 
[Drawing 11] The perspective view showing other examples of the electronic equipment of this invention. 
[Drawing 12] The perspective view showing the example of further others of the electronic equipment of 
this invention. 

[Drawing 13] The perspective view showing an example of the conventional liquid crystal equipment 
which applied COF mounting. 

[Drawing 14] It is the perspective view showing an example of the conventional liquid crystal equipment 
which applied COG mounting. 

[Drawing 1 5] The top view showing the configuration of the top substrate in conventional passive matrix 
mold liquid crystal equipment. 

[Drawing 16] The top view showing the configuration of a **** bottom substrate. 

[Drawing 1 7] The top view showing the configuration of the substrate in an example of the conventional 
4-fold matrix liquid crystal panel. 
[Description of Notations] 
1: Liquid crystal layer 
2: Color filter 
.3: Orientation layer 
4: Sealant 
6: Polarizing plate 
8: Pixel field 

9-1, 9-2, 9-3: Block /_ 
1 0: The 1 st substrate 
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11, 11-11, — 11-31: The 1st electrode 

1 6: Throt gh hole 

17: Silver paste 

20: The 2nd substrate 

21, 21-1, — 21-9: The 2nd electrode 

30 IC Chip 



[Translation done.] 
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m@t> l < \tm 2 ms©m" n*»©ffiffi©»* t #u«' s t 
b*««*«. ?g B B B ge©si}fBa^ffirtTfT5njE©$nT 

[0 0 2 9] MEIZ&^T, WE^ny^rt'O-tn-fn 
©Bl*S*fcttB2*«*, iTO^Djfj'flOM? 

40 ic, B*«**£OBBflre«tt*SHrii'T, *-n^n 

[0 0 3 0] Vi*«Atftt*<0 1^Dy^rt 

©^S©^2ttaS:-?-n j £ : n, SflrtOtTO^Dy 
^rt©*fJ^-r-5^2«aiM^JJ'^8rb7 v c:i-r2). d© 
t *ff *0— P©^ 2 «glc:§ftfl^li&£EP2JQ-f 5 
i:> ^T©^ay^rt©*J*St"*3B2*aic|^Wfi:WE 

nTHSIBJJC, SS[t^*fij5 t fi 1 iP^tlT^S^2mffi 

so t^M-r-5^T©miaafc> fnytztizmtt.zw 
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HtiEft2matftl 

[oo3i] tttzmmttz&m-rzt. mmmm.<Dm 

l 71/-A W^ofi-f-cH; 

« 1 y i7 ft ©ft 2 mSW&N ICfeS UT 1 /N fc'tt 

i 7 J rto» 2 tsoRN ^'>» < tntf . ^ntz 

-ikW/b£^Z.£\ZJ:-oT&Z.Z>m&?>hy7- h©<6 

[0 0 3 2] ^^Tf5 T^mSSj t«?«B B B igi!)ffllEl8S 
L 7c«& £ US \Z 3 7c *6 © £T CD 08§gB# 

[0033] mess i ^ms&«, mess i ««©#h* 

[0 0 3 4] ^niCioT. IltltSlilKi 

[0 0 3 5] flOEftl*ttBtt. WEHimS^SUB 

[0 0 3 6] »Hfflttil£«fr£©*£ttH*8cfl** 
<. »lX«fc«»T£8©ftl«tta«fc*E>«Sn«> 

■r<i-<?©ft i wifcEateSi^Hrr:: tfatat/u^pj 

iB*©ftl^aa>£ft 1^8S£, 
tf, 8«©fc«lffi±T5l*ji?-E«©R£Bfl»*fctt1* 

[0 0 3 7] iWEft 1 S«©a?LW:, **»»Cl6CT 
U— If —mi* 4r 5 * )VX. y 5 1 > y fr i* Iw <t 0 J&fi£f * 

[0038] fflcoas i mm&it* twEJBi«a*»6W 

E^ 1 S«©JiiSigl5£iSii3 UTMEMWiSKEItoBJ* S 
[0 0 3 9] TJtttoft. ftl3£«SS£ft lS«<Prt«M 



(6) 

/0 

[0 0 4 0] sdEcom 2 ^m^ti. IIMEft 2 
Eft 1 S«©JP#-£i£f& L,TttE*MMB£EIMMfc;£ 

n, *®**jwsfie»jB©«^«ffi*fflfin'*-**2* 
[oo4i] ±co«j«tj:ntf. mimmtwi&m*: 

io ^$n^C0-C. a£*CO«fijtT«. 5l#JiUEiKa<ft2S 
coffin (#S*0*£3:7cte«») KSISasnxufc® 

£»u *»M©«a8n?'tt, ft2«aicm&£«*s 

[0 0 4 2] ME©ft2gmS&«, ffiEg2*ffft>5i!ft 

Eft i *fioj**sauT»jss*nfcaa*auTWE 

1MTEJB 2 MEJB2*a3&»6$(IEJBlS«0« 

[0 0 4 3] ufnci^ft. (ffift) 

[0 0 4 4] ffiE©*lX«£562S«£©mKtta« 
g&©— g&£LX$fj&£nxt>X&J;^. 81Ea«IBJ3l« 

so [0 0 4 5] mtCioX, ft2*mg§£ftiatg<i:ft 

2S*toMT«aj-r*c:t*<§i#ffl"rii:* t T* 

[0046] jtuE^giiatSK^j&snsaTLte. *© 
rtaBicaart^maB^iftttsn, MSTn^ttSBtemiE 

ft 1 ©3l«SS*7cteft 2 OitKO^a < t fc-SBt u 

[0 0 4 7] ME»artfca*»i*fcttft2W«» 
40 E©a?LA^^-*— ;W*fct4lf7*— ;wt*o, 

rtit9i«IIIE* l *7 v c«ft2 ^«Kc9^^< tt>-« 

mE5Bia«C!)**&ttA.Trt«!ai*»6*1-flJifi 
^tii^t^It^T-f'S. m(Ea7L(*3^«Se«, M 

so [0048] ifc«E«DjB i a««. -twrtiwc i m&> 
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[0 0 4 9] m[f2©Sg 1 S«<t bTS«rtSClC 1 IEl± 

rjfg 1 S«<D^{iIS<!:«KSSS&<!:©^lCf7*-Jl'S: 
K T» 1 * fc tt£ 2 « »J*-T 4 Z. £ \Z «fc o T , 

*fc*«tt£3b«:#»tt«Ka 

[0050] mmm i ifcssKKiEj&fc ±tfjB 2 aaaa 
men. ir»rnt)WiEJi5is«©nfl!iffiJc*«snT^ 

[0 0 5 1 ] *l*J:tfa2©*fl«aiEJtt. 0J*.tfK 

/t 1 canweai 2£«©*miBfc2i££*iT^n 

tf. IiIIC5Mnfc*OFPC (7U*->^ 
7U>bE»«> tCOG (^y7^&©fc©©S«S 

figB) ^stfto, «ii«»iatt*Trfr»T— fMfcS 

[0 0 5 2j'l(lB©*ltt«a»lHl»£*2«ae»III 
[0 0 5 3] fcis, ME«li5«fctf*2©«fiBl&l3» 

[0 0 5 4] #569i©*aaBfc43HT, MIS— *f©S 

[0055] z<Dffif$,\z-tn\i. aa^fc^asfl*© 
-< nsa*a &fcatrci***as*i**aa^aafcffa 

&t>©£fr2>. 
[0 0 5 6] MB©mi««tt3tRI*tt**"*"***j*» 

6»*sn, aaiaaa&wftEaasafcsEwaa 

[0 0 5 7] 1 1 Wfil'TJl'SZ^ A&t'O^iT 

Ufcn3t*«. *JlJI*ailUTttEJil«*TRI#S 
n. S^ B a B «tm2SS<i:^SiaLTS^ffi*^tBW 

-rs©-?, z.(Dm&&mtKtoMm&m&£ts.z. -© 
[0058] ineKat«s(c». #>gi®tt©Bf§pa$ u 
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12 

[0059] aBEtfasaBaaafcaiEBPWi:* 

sg 1 »«©fl-aa*» £ jbwt* c t ic «k 0 aasa as 

aEttsaaa^aaafa&tis. c^t. miss© 
nffljffl ic3t*aa©« ABaaatfaW" nx b>*a£ 

tt. 0iJA«^lS«tbT, -#©Bl;:B3fc«J&M*B3 

nfcifisjB^. ■t©^i.«iBK:aaBftiHi(ss:HS'r* 

[0060] aB^aasasaAa^sa 
a. RaaaKBpafcaaTsttfroicaiaaft* 

[0061] *aB©«ASBtt*fc, m&mz&ft-? 

* ml f B — » © S tR # t » f n t> pI tttt & * t ^ a** *6 & 
[0 0 6 2] ^©^fiKtC-r-St, i£A£B©i$SHfc, B 

20 afbtfan*. s«©9m#©«aa<£bK:< 

sw aa«» n. si^«ss^©«^ aa & *> © tfc 
5. pjattfc'rrsaBtt. aKwwi'bTWAtf^^ 

X? v 9 7 << )V A * m V» -5 C t tHIt S H £ *<Tf# 

4. 

[0063] ae©B 1 ££t£. «itssa^ 
r 5itst*5 1 iwip^»c»* b < ft»AEMisiB&s& 

t bTllg-r-&©T«^<, BlS«©*«Be#S* 
30 ABl&lia©7U>hX££bTm>* 

£©ajft*aa-rntf. -aw**5^a«. s^s« 

^^©^BJS«5:ffl^TJ;^Cli:«t'>-5*T- : b35:<, 5E 
\Z&]X.li& U -f 5 H * t*©^IMS«^-b 7 5 y i7 

stav»*i:t*>T#. misffi©«^s^©e*s« 
[0064] *^Bjttstc. wE»r»i*n*»©«j«*#"r. 
[0065] *aw©« : fa8tt. «sffis^n«^» 

40 5S<£atttrSCt&<H«3>h7Xh©fiT* i Bt» 

i>40T, 5l#Jibg^;©ti^:? l cCt'{r«i:4*^p D 0 K©fi 
T^*B<^«!:^<. «a*»bfcCt»CJ:S/jNa{bSB 
b^fc^a^ I — ^©fg^B&ih^nT 

[0 0 6 6] 

aai ©aaaatfeitsaa/^^ (£*t r*»a^ 

so tH5).«D*)4fflW*KMl. 3fc(r»T«a«a 
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[0 0 6 7] 0111 $&S/1*JW©JI^J&£*t"#Tffl 

-5. fc£U &#|j£giii©^&te2l#S:5l!rf 5&©T 

[0 0 6 8] **||^*;i/t4, 0 lld^-T^ 5 IC, 
Jf l SKs^-*t©ifil o, 2 0#5t^l;:*fr6]8EB£ 

loit 2 as 2 o <hcD^-n^-*n?&iiB 1 Jcfcrfr-r-siRi 

[0 0 6 9] ^2SS2 Ote. K- * U 

s/0*fj&» e>#lSatU illfil Olt #'Jf Sh*fr£ 
©^j§ 93 ^7 v t> U 5. 2 tlT t^-&. 
[0 0 7 0] fglStSl 0 ©rtffl'JSUte, &W.Mfr<bm 
tc^3gc©Xh7'T7'«<D^lttSl 1 - 1 1, ll-l 
2. - (£TF, rasi«Sl U ) . C 

C9f 1111 l(D±lC|g^$n?)P*II^(C^iE&bT^J 
AtfR (#) . G («) . B (ft) ©JKKEyJSnfc* 
7-7-fM2, :tecktf&iB#^©Efr;5fr£?S>r3"5 

EifijJi3*«»j«anTt»*. situ lt^swi** 
[o o 7 1 ] i2it 2 o <Dft®m\zn. ssiB^e>ja 

I TO&£©SBJ«tt#fr£&£#&©7.h7'f ^« 
© JB 2 *« 2 1 - 1 . 2 1-2, - («T. »WT * t 
r^2ttS2U ) , i3«fctfElS]JI3iW&/dcS*'U 

/4ffi) 5*5j:lX<i^tg6^a!5«anTti-&. 
[0072] ^2lS20tflMlO ttt. ISJMR 
fcffl»»fc»J«SnfcS'-Jl4J4fc±oTlWT&n, * 
ScDSfi20, 1 Otv'— ;w«4 ttH*Mfcffil»»rjK 

Bi^ajntsii i s»«tTu*. £&km i 
[0073] miSffii oo*mifii:tt, «ftte»fflo 

ICf9^3 0))<StSnT^4. lOICfy^SO 
HBGA (Ball Grid Array) HT&oT. -tWSB^S 
l-»4«KBt<K9ir*»«*l 3©3$*£¥ffl#- 

[0 0 7 4] IlMl 0Ortffll®»CJgE£$nfcmH 

^M^^^e^o. -^n^n^fg 1 a« 1 o©ft<mffiic 
fi7imw2tiTw%n.®tVTmm-tz>tmz. n§2a 

RW«tbT©«ffit)#l/Tlr»*. u©$ltlll 

dbUPl36««S tit H -5 £ £ L t». 

[0075] 0i, 0 2fc*f «k"5£. 



(8) 

/* 

tt. ««iB*«*aWlca4UfcUl»©^n 9 - 1 , 
9-2, 9-3 (£TF. 8»-r*i£li r^n.;/* 
9j ) K3##J$nT^-&. tft^na^Dvir, fll*. 
tf^Pv 0 9-1 rtTtt. S^ffi© 1 atCJB-^T 3 #© 
I2H21-1, 21-2, 2 l-3a<*h7-f 7tt 
fcTfJElIStl. unf.3*©I21l2 ItiSiil 
«r*A/-pX«-r*«k5lC«»*©SBl*ai 1-11, 

11-12, •••#*h5-f7ttfc¥fTE«anTi**. 

tLT. *SlHrtT*7ny*9-l. 9-2, 9-3 

-can • ^xdff^JEBan. asffi^fltKtofcoTi^ 

[0 0 7 6] #tti|A«*;M;:*tt*E*fllJ*©— «SB 
3\Z^~t. B3££fr>-tfS2*a2 l-lft^l/2 1- 
3«7D-.y0 9 - 1 fcJRU I2ti2 1-4ftUL2 

1- 6tt7Dy*9-2lCjPIU J62m«2 1-7AV» 
L/2 1 -9tt^a»>j> 9-31CJSLTH*. £©t*3, § 
^□yj9-l, 9-2, 9 - 3 rt<D-^n-en*f*S"f -5 

20 $2«S, -r&tol3 0 3©Sf§2ttffi2 1 - 1 t2 1 -4 

t2 l-7£tt, zfuy{7fi[-v^\zmi\z^m^nx 

lr»*. S2ii21-2i21-5t21-8, 

f 2tS2 l-3£2 l-6<fc2 1 - 9 tCO^Tfcl^ 

1 3#, IlS£l 0 coM^SSAT^ 1 2«©fl-fl!lffi 

icjsrj, ^©sg^a* i c^y?3 o<Dm2mmm$tf-3 

2- 1, 3 2-2, 3 2 - 3»C-€-n^n^8t$nT^ 

[0 0 7 7] #*lttll-ll, 11-1 

30 2, -, 11-2 1, -, 11-3 1, -ftt&tt. $1 
a«l 0 Off*^ SATilJ Stlfc^)!'-*-)!' 1 6- 
SaUT*«l6l 3'-*»WJlCjBiat«l OOJHHBifc: 

5irj, -toismnf ni cf 7^3 i tsffl 

[0 0 7 8] I 0C0B2m@fflffl^ 3 

2- l^S^ff^mtefcaJ^Lfc-fc"^. 

Tm^zmmzmmzntzm2M&2 1-1 12 1-4 
£2 i-7«hici5iii#icma^ft^ans. ^ntnut 
40 1 cfy7"3 0 ©-en-^no^ 1 msfflss^ 3 ia> 

ffl#1f^S:^tra^«^«&^^l«Sl 1-1 

1, 11-21, 1 1 -3 nzfattx inc 

ioTi2tS2 1- lt^lfffill-ll £©55S 
gP£^-5ia^«. $2iI21-4tiltgll- 

2 1 i©^gP<f<t-&Bi*^> *i^SS2Sffi2 1 - 
7i^lfffill-31 <b©£Hg&<?:fc5iIiSsH«t#& 
fl-T*i£^-5. $2tt@2 1-1£2 l-4t2 1 

-7 £icS5?<t^fl;fi:^EPiP5tiT^?>p B 1(c, §yo>> 
0r£icSf«t-5il^<fi^*fi:^Si*Si nzmatn 

so S^®(I*5liT^n^n2 1 - lrrS, 21-4fr 
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15 

2 i - 7ftm\zm&mmw&m2tiz<, 

[0 0 7 9] 17U-Ammte\Z. I C3-v7ZQV>W, 
2ilffl«sf 3 2- 1, 3 2-2, 3 2-3*e.^ 

mzmimmi i\zw®mnm&zm-fni$, z\n\z 
z>z\t\zts.z>. 

[0 0 8 0] ffi??,mmttlZ£>^T\t, &7ayfW3 

l/3<h&-5. -&l;:i:/ci<;/££N#<DSS2m®T8§ 
x^-7V-J*«l/N£:&-5. tfc 
RtajiLT. ^9*©m2«@lrS^ffi-^«fiS:EniD-r 

£ 1 ^m^TOD-rsOT-ra-- r-r -lt« 1 / 9 £ 

[0081] 03 tw^-r«t o tc, uss^sg i ©ifcfl/t* 

JPTte, *^I^#T2 7*Of ltl^?>. f US 
1 0©^#J®lcHgSnfe I C7y73 OlcfattTBBgl 

i fc««isnfcs&*K i 3 \tm i s« i o \z v-*r*M 

f3.i£\Z&K)l&fSL-Zfttz.7.)V—fc-)V (ffl?L) 16 5:11 
TIB 1**1 0O#mBl:SHUSn5OT, f lSfil 

a* flwai;*© & » ic \z mm t s £ t *<t * , s & 

T, ±#:tbT»«S§cDm^iSSiS:fie*«t 0<£T$-fr5 

[0 0 8 2] Sf!Sl3lt J4 (a) l:*ti5l:S 
llillO«»*». £fc«04 (b) tc^f ipicffl 
»tt*8. 8©M©«*TJ6l*«l 1 t««SftTlf> 
•5. ffcto , &i*tU&l 3fiJ&l««l l©I*«*8tt 

T»wtt*«attton*cttt<, £fc5#**ffiT*5« 



[0 083] UMio nfcx;i/-*-;u 1 

i^hiwasn, iwi3©-»tsnTn 

iiMi o ©n«iBc »«sn, ^-osai*A«i c 
f»^3 oicg^ftsssims&i 3«, 7 

e.S?Lrt«mgSl 7 fe7*h'J'vy?7-fi:J:DMl/ 
Tt>«fcK, 

[0 0 8 4] *«a^*;Witai5©*J**#**££^ 
iot, x 3. S£-5Til»=i>h7 

T^OX h-£t>&«SnT^3. 
[0 0 8 5] ^iSH/WHCiJ^T, 01fe<t^02T 

B B B SBlC*3^T«P*^ctC!|fgU^S'JEE«^^. -T^tfe^ 
MIJ64X6 4, 1 2 0X 1 20Jf:H*ilO^ 
2twj£i;T J enJW±T&oT i bJ:^. 

[0086] mtum) mmnmmm 1 1 isit«©8£fi£ 
T, fefcLa^BwiS^^cSr^n^ne 4 X 6 4 (0. 
Smaitf-;/? 1 ) &<fctf 1 2 0 x 1 2 0 (0. 3mmtr>>5P) 

ft/tyy^Vh^XSI^^ tttttfll. 2) £ 
tfcljEbfc. USE^JliJ.t^SE^IStS-iE-n^n^^B© 
1 yDyi7^7c»9©^2«@gc5:8* Cr^fc^l/8 

n-eni6* 1/1 6fi-T^-ii) t 

Lfc. JtttMl. 2 ©5*3.-5^ M§2«® 

Sttffi) (D^^igw^n^wT^n-em/e 4. 1 

/12 0T&-5. 
[0 0 8 7] *ifcm&V»L*S6W4, *5<t^Jt«0iJ 
1, 2tCO^T, iIIM/^TO©3>b7Xh 

s i K*-r. 

[0 0 8 8] 
[Si] 
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17 



18 







y*IL— 5" i —it 






I^BSW 1 


64X64 


1/8 


1:30 


0. 7 




6 4X6 4 


1/16 


1:25 


0. 8 




12 0X120 


1/8 


1:25 


0. 8 




12 0X120 


1/1 6 


1:23 


1. 0 




6 4X64 


1/6 4 


1 : 7 


1. 1 




12 0X120 


1/12 0 


1:5 


1. 6 



[0 0 8 9] 3U ©USS*^ #5B9i Jft'tfrn 

[0090] mmi&m2] zwrnmrnwn** m2mm 

i|w]«T-*-5. f£oT£;iTttS62*«(8©*fi&©** 
[0 0 9 1] 16(1 HS£^ffi2cD^ B l/'1*;Hl*3tt-5 

tt»tt2 ©«ft^*;Wfc*itt«je l S^i^©^ l S« 

[0 0 9 2] 0 6K*5lr>T. ^21^2 l©-*0« 

sen nsia«i oo«»»fc«»*fc»jassnfc^- 

10A, 10B, 1 0C©3II36lESnT^. 

[0093] ?g i ats© i o A«cDrt#jBtc«, ->-;p 

l-<h&SmBB**2 3 4 (DS^tt^tt 

«»c«tov—>'i'04rttc^$n^->-;wrt»«K2 4 

«ttSBtt2 3-l*. ffllg$R©l 0AJi©ffi»fflHC3i 
7X JL©Jfl*«£»9&A/Cl 0 A«©nfi'Jfflfc. 

[0 0 9 4] 07 Idfc^T. % 1 8tR© 1 0 Al©fl-<S9 
BtCteS^mSM* 2 3 - 1, -. 2 3-9 ©Si*J0«fctf 
T^-S. C(Drt, «t»tt2 3-l, 2 3-4, 2 3- 
7©g*H 1 0 A^±T5^IC»«8S1 3\z£Vm8i 
£tl. SlCl 0 BBlC^J5£$n7tt*7*:-;i'2 5B, 1 

o cm\zmtfLzntzH7&-)\'2 5C£Jilti oci 

n«ffiOSB^2 6 - 1 tcaiSUTUS. Z.<om=f-2 b- 
HJlOCIi, -f&:b*>!gl2«l 0©tt<M®£3ltt 
SSI 3K«fcD I C^^y3 0©«f 3 2-1 ICjI^LT 



[0 0 9 5] 1 0 AB±£3£L>tt:SimSM*2 3 - 2, 2 
3-5, 2 3-80S*tt, ftl-fni 0BBICjgfifc£ 
nfct'7^-Jl'2 5B^IUT. lOBlilcM^n 
7c3IS8&l 3«C«t-DTStMcaig$n, 
1311 k*7*-;U2 5CSr®bTl OCSnffliJ®©SS 
^2 6-2Kj||igLT^£. i©i8f2 6-2lilOC 
20 S±, T&fc^SI 1 S« 1 0 ©ft{HB£3imS& 1 3 
0 I C^y73 0©SS^3 2 - 2K3tlgLT^*. 

[0 0 9 6] 1 0 AJI±£Mtffc3SmgB**2 3 - 3, 2 
3-6, 2 3-?©3g*«:. ^-tl-^ni OBfi:fcJ:tfl 

0 CB^IWHfiWlcRiiL,T^$nfet:7*-;U2 5 
B, 2 5C£ilbT, 10Cl±l:MSnfcifKl 

3ic«toTs:ivica^$n, ^©itsnn «^2 

6-3k:»iS§LTt>5«, I©af2 6-3lilOCl 

±, rti^m imio <Dftwwzmn& 1 3 ic* 0 

1 C?y73 0©$8^3 2- 3lCg*SLTI^5„ 

30 [0 0 9 7] ftSIBcDEIHCtoT, £2*&2 1-1. 

2 1-4, 2 1 -7ttS^tr»«ST^>t^«C, ICf7 
7" 3 0 ©3g^ 3 2-1 fCjgSrf -5. f2iS21-2, 
21-5, 2i-8ttI^i;I^-r5t^l:. I Cf 7 
7*3 OOSS^f 3 2 - 2 CSiirf-S. ^211^2 1-3, 
2 1-6, 2I-9ttSt»fciIirr?>£#fc. ICf7 
7" 3 0 3 2-3 fcglST*. £Ui© 3 &£c©EIS 

as i a«© i o ABjf ftgE. as i as 1 o ici^snfc 

40 jl^ffiUTSI^JI^ttTi^S©"?, g^B©Ji 

[0 0 9 8] [Hi£^3] ILCDgtftgtttt* !&lg« 

[0 0 9 9] @8H #||;fe^g©&llgBt;:i5tt5i£ 

[oioo] nmm^ 3 K^tt^ss 1 as 1 0 na, m 
so ffljffiic, n&Mt&i i^i:#&o^iiSi 1 -jo** 
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19 



20 



(ssnt^s. .©mil i-©±Ka*n^n 
r, g, B(Dm\z^n^ntzt>y-y^^^2, &&zt 

-*-;w^ab-r»*s&i 3*^ig$n, £©3sms&i 

©^D7 i7 rtco-en^n i #©ts 2 ms^-en-^na^ 
^n^*n©3ims&i 3#ss§i2«©tt<M®K5i# 

[oioi] *^JE®^t-i3HT, ^siSiifflroiE]^ 
a, sgis«©tt#j®s#£S«£bTii:tf£«K/£a< 

S^'J >hSH^Isl8&3 3A^!SoTH5. £©:/•>> H 
gEig|[5]8&3 3 KB. mS«&Btcm^^3 l-43«t^ 

•fn-fn^itsi i-a»&5i*HiS*ifc*M&i 3 © 

S**<> SfcfflfcSS* 3 2-ttttn*n}S2M2 1 
-A^?l^tB^n7i^m8&l 3©^***Igig&^2*vr 

[0102] *HJ6»JB©J«flS«T?tt' iltffiH 

J; 5 KJB 1 S« 1 0 ©*UH®fc:E&S:3l£*I't&£*<& 

[0 10 3] [XfflHgtt4] droH5£^SI«. ¥3Si®S 
[0 10 4] 09 «, #f?i£J&!K©i£ll£Hfc*5tt*i£ 

[0105] 09 lc*s ViT*fSS/t^;Hi, MJIJi l £ 
&A/T'-*t©S«l 0. 2 0*»S^K»|SllB«*nfc« 

*lB«Tf* 0T*3&«*«T?*ft. £TF©H&93Ta0 1 K 

©f&«E£WB§3;&afSB8'ffcT*>. 

[0106] ^mmmm^m^^ umio *&xf* 

2SS2 0H K #Ul-fH 

[0107] II S« 1 0 ©rt«ffifctt. *a»R*ttt 

¥ai&R«14©!f§ 1 ttff 1 9-*«ff5iE«*nTV»«. 
lOilfffil 9-<Z>±Ca. H*fH*K:***bT0!l*. 
tfR (*) , G (») . B <#) ©HKEflSnfc*? 

[0 10 8] ^2M2 0©MIi:ll S«M^6M 



©I21S2 1-, fc«ktfE|6)Jf 3*<©J*$n, f 21 

«2 0©^ffll®i'iiSfi<ffl*^)ffli-fi:fflM« (A/4 

[0 10 91 **«S«IC*^T3B1«S1 9-i«2f 
@2 1-©8SE£a. «KS»^T*lt»»l t^KWtC 

[oiio] i2i«2ot«i»fii ota. JS^gB 

lC^«tC^fiESnfe->-JW«41C<k-DTRST^n, s- 

io a©s«2o,. i o ti/-Mi 4 t\zm£ntz^m\z& 
ik&itmznxm&m i €»*uti>*.- i 
a> gtKP<u©-tr^** 7y*-3tic«»r*)fe.»«)^"^ 

-t7-«ShT^S. 
[01 1 1 ] ^ll«10 ©^{ffl®»ca<l^;« 6 

[0 1 12] rtyttv* h6 0 ©fl-fllfflfca, d©*Mffl 
20 B©lli£:£«ctc£a<£yU>hBei£lE]S&3 3 

StttW8©lE]l6 5 0**#j£S*l. £©i£S.iB»lffl©lHl8& 
5 h 6 0 ©^#JffilCtti^^ J f- 3 1 —iJj: 

[0 113] §^ltll 1 -*>6tt*lSSl 0. d 

;W^fflbT«.«SSl 3 3&*3l*mSft, ^©««SS13© 

s*a7' , j>hS2^iiisswm^^3 l-icsatsnx 
^2ti2 i-a3^"p-y^tc»fij$n, 
^n^'nw^D y i7 ^©-en-e*n 1 #©^ 2 m®* tJ tti 
30 ^na^ ^ ^n-t'ft©^ «s& 13^11 8ts 1 0 , 

[0 114] *^/1^;HC*3^T¥S3iSMtt©^l 
{M#£AWT3^*^&^£#agI2a«2 Otmih 

[0 115] *Htt»a8©*flS«Ttt, a^ffiflStfH* 
»JCW«i»fc*tt. ^S^RWtt^^ 1 1 9-*«R 

T^IIfiMIt^SS 1 «IS 1 9-£il3aLTjgigft 
[0 116] *i»It«/t-;i'7'f hiUTMf 

50 t*jt«t©a^t>-&*ffl«' i fc*«» ffi©«*jBw^a. 
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mXM'E'L (Electro Luminescence) tgSr/B^TfcJ: 

£tz&mf3.*>myt&6 tm?t&6 2 t<Dm\z&mm 

©ftfc>DK« -gfllcftgi§tt©;ga5£Wr-5E«m®£ 

[0 117] £TF. #fPJ©& B B B gS£«A7cm^it3§ 
©ft#W;::p^Tt£BJrr-5. 

[0118] iion m&mssn-mzTjiLtzm&m 

[0 119] ;L©0t;:&<^T, f?^-l 0 0 0 (ifitwmtS 10 
##£*U SfflOO 1 te±f2©mm3^g^£^ 

[0120] si 111 mmmmm^m.^(D-m^:^ 

[0121] £©0l:::fe<^T, ttm 1 0 0«P#tr## 

&m 1 0 1 \t±m<Dm.m.%¥&w$:m^tzfe 

[0122] 012IJ, 9 — /V/3 >t3.£<DmW 
[0 1 2 3] ZlCOBICfeliT, «F^1 2 0 0 te«$S$aS 20 

2 0 2«+-^-h^£<oa*§5> 

2 0 4 tetif $8£!!3IgB##, ^1 2 0 6 te±fE©«5l 
[0 12 4] 01 OftHlBl 2 fc^-ntf ± 

T.;B«<, *3>h5*K I^n^h-i'T, HIS 
[0 12 5] 

tc^w^n, *^i«jt*rojb 1 tttasto* 

-Jt£if*f * £ t l-«t 0 H{£©3 > h 57. h £fa±T 

iit^Tt*. ifciits^n-eniisscs 
^is*. -5^«ss»c: £ o tjhmbk §1 #m s ©t, 

[0B©fSW«st&91] 

[01] **MOHIfi»»10*ft**S«K*»t* 



[0 2] mif2fSS/^^-;KDmS^fiE5:S^ffi(B]^e)^ 
[0 3 ] WE*»^*Jl'OE*«lJ«fe*T»aH. 

[04] (a) , (b) it*n : enminmtmm& 

[0 5] WE«ft/'**;i'©* 1 *«©WffiH. 

[0 6] #fg^©#lMJES®2©i&a*7Sg»l::43tta 
12 iStt8&©«j££*-f #4StB. 

[0 7] *J6»»2©«ft/x*;nc*5Jt*JBi*«t 
^©SglSffi£3l#Ji£n5!g2««&©lsJS£tfiJ&£^ 
T0. 

[0 8] *BW©56tt»JB3©Sfcfi*S8«K:*tt* 
[0 9] *5SW©SIJfi»a84 0«asft*SlllKfitt* 

[010] ^^©tt^tsig©— 0y&^i"^ffi0. 
[011] *^B^©m^«§§©ffi©^j<&*-r^«0. 

[012] *5B9i©m^«S^3 &fcffl©«**T# 



[013] COF^g£jgfflLfcft3fc©i£Il&e©- 

[014] coG*S&BJBb&f&lea>ttASB0— 

[015] ^©/lyS/^hU^XfflKEAJSBR:* 
tt-5±fiiJgS©#fJ&£^T¥E0. 
[016] B, T«»«©*riE*jR-r¥iBH. 
[017] ^3fe©4fiVh'Ji7 7^a/i^©-0!lfc 

*3tt^as©<ifi£^*-r¥®0, 

1 : j£H>li 

2 : #7— ^ 

3 : 

4 : JVM 
6 : 

8 : mmmm 

9-1, 9-2, 9-3: "fu v 9 
10:ilifi 

11, 11-11, — , 11-31 : % 1 me 

1 6 : 7>)V—fc—)V 

1 7 : h 

20 : m 2 mm. 

2 1. 2 1-1, -, 2 1- 9 : Sf§2mgj 

3 0 ICf?^ 
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1000 



1001 
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[04] 




(a) 



11 



13 
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(b) 






11 


.8 -8 




1 " 
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[0 5] 



[011] 




1100 
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[08] 
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(17) 



1 6) 




122 

t 

-f— 



130 



I! I 
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(51) Int. CI. 7 
G 0 9 F 9/00 
9/30 



H 0 1 L 23/52 
25/00 



3 4 8 
3 3 0 
3 4 3 
3 4 9 



(72)»H# ffl* #BS 

filfl!ftI8teTfr*fn3T@ 3#5*t -fe-fa 

(72)^^# «* ff# 

fi^mSSiSr&^3T@ 3#5^ -fe-f a 

(72)S£93# #BB R- 



F I 

G 0 9 F 9/00 
9/30 



H01L 25/00 
23/52 



f-V-y (##) 
348C 5G435 
3 3 0 Z 
3 4 3 Z 
3 4 9 B 

B 

C 



F^-A(##) 2H090 JA01 IB03 JC01 LA04 LA06 
LA09 

2H091 FA02Y FA08X FAUX FA14Y 
FC14 GA01 GA06 GA11 LA11 

2H092 GA06 GA29 GA45 GA60 HA04 
HA05 HA12 HA13 NA05 NA28 
PA06 PA10 PA11 

2H093 NA22 NA47 ND32 ND42 ND55 
NE01 NE07 NE10 

5C094 AA06 AA09 AA22 BA03 BA43 
CA19 DA06 EA04 EA05 EA06 
EB02 ED02 HA03 HA04 HA08 

5G435 AA02 AA16 BB12 EE36 EE40 
GG12 KK05 LL07 LL08 LL10 



